pH-dependent membrane fusion activity of a synthetic twenty amino acid peptide with the same sequence as that of the hydrophobic segment of influenza virus hemagglutinin.
A twenty amino acid hydrophobic peptide with the same sequence as that of the HA2 N-terminal segment of influenza virus hemagglutinin was synthesized and studied as to its fusion activity. The peptide caused rapid and efficient fusion of egg yolk phosphatidylcholine sonicated vesicles at acidic pH but not at neutral pH. The threshold pH was ca. 6.2 and the maximum fusion occurred at pH 4.8, the half-maximal pH for fusion being 5.6. The pH dependence was similar to that of the parent virus. The fusion efficiency was dependent on the ration of lipid to peptide, increasing with decreasing ratio. The fusion can be rapidly switched on and off by adjusting the pH, to the acidic side and neutral, respectively. The peptide with an acetylated or succinylated N-terminus also showed low pH-induced fusion activity but the pH range was shifted by ca. 1 unit to the acidic side. The results indicate that the HA2 hydrophobic segment in the virus fusion protein is directly involved in the fusion reaction and protonation of the acidic residues in the segment is required for the activity.